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Annomauua: M3yuenue eeuecméeennoz0 cocmaéa pyObl noKa3alo, YMO 3HAYUMeNbHAA YaCMb 3010Ma 
HaxOOUMCA 6 MUHEpalbHbIx accoyuayuax c nupumom. JIA nosblueHua u3zeleueHUuA 3010Ma 
yenecoobpa3Ho Ovil0 nolyuamb nNupumMHblu KOHYeHmpam, KOMopblll Bnocnedcmeuu  Hanpaelen ua 
eudpomemaytypeuueckylo nepepabomKy, Komopoit ocylyecmeléH mMemodom  copOyuonHozo 
yuanupoeanua. Boiaeneno, umo OobaeKa 6 npoYyecc YUaHUpoBaHuaA oOKCUda ceuKHYa npueodum K 
cokpawenuio pacxoda yuanuda vampua. TIpedeapumenouaa obpabomKa nyjonel u3z6ecmbio makoice 
NOZBOIAEM NOBLICUMb UZB1eUeHUe ZO010MA U COKPaMuMb pacxood yUuaHUuda HampuA. 


Kirouesbie cosa: pyda, uzeieuenue, codepxcanue, é6bIxod, KoHYeHmpam, 3010m0,  daomayua, 
NPOOOAHCUMEIbHOCMb, COPOYUA, YUAHUPOBAHuUe, BbIUenauUBaHue, pacmeéop. 


BBEXEHHE. MATEPHAJIBI H OCHOBHbBIE METOJIBI. C yempsto ycranossenna 
oKa3aTeseH M0 MOJyYeHHIO MMpHTHOrO KOHIeHTpaTa Ha WCXOAHOM pyle MeCTOpOKAeHHA 
Emumk ObuIM MpoBeseHbI HCCeqOBaHMA 0 ONTHMaIbHOM rpaBuTal[HOHHO-0TAalHOHHO! 
cxeMe Cc oOaBJIeHHeM Olepalluu MHpuTHOM ioTalMu Ha XBOCTAaX KOJWICKTHBHOM PuoTaHH. 


UccneqoBpaHua TIPOBOAMJIMCE B Ba 9Talla: 


1. HapaOotka eqMHbIX XBOCTOB KOJIJICKTHBHO (PpIOTAaWMH UW pa3syemeHue ux Ha 2 4acTH. 

2. Kaxkjjad 4acTb MepepadaTEIBalacb 10 OTeIbHOM BeTKe C pa3HOM IMpOOJMKUTeIIBHOCTbIO 
Il€peuHCTHOM WMpHTHOM ONepaluu, KOTOpas cocTaBuia 5 MHHYyT u 10 MuHyT. 

Jia nupuTHoro KOHUeHTpata, NosyYeHHOrO pH OOoralleHuM pyibI MecTopoxaeHnusa «EMuIuK, 
BBINOJHEH CHTOBOM aHaH3. Ilo pe3yibTaTaM aHasIv3a KPyMHOCTb MaTepHayia cocTaBiia Pso-0,071 MM. 
IIpu BbINOJHeHHM aHaIv3a B KaxKOM KJlacce OMpeyeaIM coepxaHve UM paciipeyemeHve 30J10TA, 
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cepeOpa, Meu, MOomHOgeHa. Ilo faHHbIM CHTOBOTO aHasIM3a MaTepvasl 110 KylaccaM KpyIHOCTH 
paciipeyesaeTcaA HepaBHOMepHO H Tpe{cTaBJIeH MIPeCMMYyIeCTBeHHO ILJIaMOBbIM KJIaccoM(-0,020 MM), ero 
BBIXO WoctTuraerT 56,92%. B ocTasIbHbIxX KIaccaxX KpyMHOCTH MaTepHall paciipeyesAeTcA BOTHOOOpa3HO C 
HeOOJIbINMMH KOIeOaHHAMH M10 BEIXOaM. 


CojepxxaHve 30I0Ta B KOHIIeHTpaTe 10 aHHbIM CHTOBOTO aHasM3a cocTaBliaeT 3,67 r/T c 
KoleOaHHAMH B Kylaccax KpymHocTH OT 2,76 Wo 8,54 r/T. PactipeyeneHue WeHHOrO KOMIOHeHTA 110 
KylaccaM KpylHOcTH HepaBHomepHoe. Ja 300Ta B mpobe TpocexKHBaeTCA OFHOMOMAIbHBIM XapakTep 
packppitua. B xnacce +0,106 mM duKcupyetca MOfaIbHBIM THK COfepxKaHHA 3010Ta, Ha Hero 
mpuxogutca 22,46% WeHHOrO KOMIIOHeHTa. CTelleHb KOHI[CHTPpHpOBaHHA 30JI0Ta B JaHHOM KJIacce 
yocturaet 2,32 ycNOBHBIX eMHHUbI. B uutepspane -0,106+0,020 mM metamn pactpeyemsetca 
IIpONOpUHMOHAIbHO BbIXOAaM KIaccoB. B WIaMOBOM KJIaCce 30JIOTO TOHKOBKpalWIeHHOe, pacKpbITHe 
MeTayiia He OTMeuaeTCA. 


Jia BbIdcHeHHa (OPM HaxoxKeHHA 30N10Ta, XapakTepa erO B3aHMOCBA3H C PYHbIMHM U 
Topoqoobpa3yrOlMMH MHepasiaMuM ObII BbINOTHeEH (da30BbIii(pal[MOHaIbHbI) aHasH3 300Ta B 
TMpHTHOM KOHIeHTpatTe, MoMyyeHHOrO pH oOboralleHHH pydbI MecTopoxseHua «EuMK-1>. 
OnpeyeseHbI cileqyroume opMbl HaxoxKeHHA 30]10Ta: CBOOOAHOe, C U4HCTOM MOBeEPXHOCTHIO 
(M3BIeKaeMOe aMasIbraMal{Hei), CBOOOTHOe, B OKMCHBIX IIJIeHKax (H3BJIeKaeMOe aMalIbraMaliveli Wocie 
oOpaOoTKH COAHOM KUCIOTOM), B BUC OTKPBITbIX CPOCTKOB, H3BJIeKAeMOe LMaHHpOBaHHeM UH yiopHoe 
K IWaHupoBaHnto. Pe3yibTaTHl (Pa3z0Boro aHasIM3a MpeCTaBJIeHbI B TaOsute 1. 


Tadsmia 1 


Pe3yIbTAaTbI (as0BOro aHaJIN3a 3010TAa 


@MopMBI HaxOx*KeCHHA 300Ta MH XapakTep ero PacnpejeseHue 30s10Ta 

CBA3H C PyHbIMH MU MOposooopa3yrolwuMu T/T % 

MHHepasiaMu 
CBo6oHoe, C YHCTOM MOBepXHOCTBIO 0,07 1,90 
CBoodoyHoe nocie oOpaboTKu HCI (B 0,34 9,24 
OKHCHBIX IJIeHKax) 
Bcero cBo6oqHOoro 0,41 11,14 
B Buye OTKPBITbIX CPOCTKOB 2,35 63,86 
Bcero B WHaHupyemol (bopMe 2,76 75,00 
YnopHoe Aid WHaHupoBaHusa 0,92 25,00 
Bcero 3,68 100,00 


Oomiee cofepxKaHve 3070Ta MO pe3yibTaTaM qda30Boro aHayIM3a cocTaBusio 3,68 r/T. Ilo 
pe3yIbTaTaM aMaJIbramMal{Hu B mpobe Haxogutca 1,9% cBodbogHoro 30m0Ta. Hlocne oOpaboTKu mpoOsr 
COIMHOM KUCHIOTOH OMOUHMTeEbHO BCKpbIIOch ele 9,24% OnaropoqHoro MeTasia. CymMmMapHoe 
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KOJIM4eCTBO CBOOOAHOrFO 300Ta B KOHWeHTpate coctaBusio 11,14%. Ha fomro 3000Ta B OTKPbITBIX 
cpocTkKax B lIpoOe KOHMeHTpata Ipuxoyutca 63,86%. Bcero B AocTymHOl mpaMOMy WHaHHupoBaHHto 
(bopMe upucytcTByeT 75% OnaropogHoro Metasa. B MHpHTHOM KOHUeHTpaTe OOMad AOA yMOpHOro, 
He JOCTYMHOTO IIpAMOMYy LHaHHpoOBaHHto 300Ta CocTaBlIaeT 25%, YTO IKBUBAJICHTHO COJep%KaHHto 
300Ta 0,92 r/r. 


PE3YJIBTATBI. B pe3ynptatre BbIMOJIHeHHBIX HCCIeEOBAHHH MO TMOUyYeHHIO MMpHTHOrO 
KOHIUeCHTpaTa M3 XBOCTOB KOJWICKTHBHOM PAOTANHH OBWIM MOJYYeHbI CeLyIOUMe WpOAYKTHI: 


I. [PH MPOOJDKUTEJIBHOCTH MEPEYMCTHOM ONEPAUMU 5 MUHYT: 


- TIMpHTHBIM KOHMWeHTpaT c coyepxaHveM 300Ta 3,68 r/T Ip u3BIeGeHHU 46,55% u BEIxoe 3,42%, 
mMegu — 1,10% npn u3BieyeHuu 66,18%, MommOnqeHa— 0,024% mpu u3BiIedeHuU 60,32%, cepedpa — 
11,90 r/t npu u3Bieuenun 73,05%. 

I. [IPH MPOXOJDKUTEJIBHOCTH MEPEYMCTHOM OMEPALMM 10 MMHYT: 


-  TMpHTHBIM KOHIeHTpaT c cosepxaHHeM 3070Ta 2,35 r/T mpH u3BIedeHHU 48,79% nu BEIXOTe 
5,83%, Mea — 0,84% mpu u3BiIeyeHuH 73,49%, MommOgqeHa—0,01% nmpu u3BiedeHuH 63,35%, 
cepeOpa — 6,97 r/T npu u3BAIedeHuU 74,27%. 
TlomyaeHHpre = MMpHTHbIe KOHIeCHTpaTbl OBWIH epeqaHbl Ha ruspomerasurypruyeckue 
HCCIICOBAHHA C LWesIbIO ONTHMM3alMM peareHTHOTO pexKHMa UH V3yY4eHHA BIIMAHHA CONepxKaHNA 30N0TA 
Ha MloKa3aTeuIW Tp BbILeTayHBaHHNn. 


Ha ruypometasiuypruyeckyro TepepaOoTky MocTyiasl MHpUTHbI KOHIeCHTpaT, H3MeJIbYCHHEIM 0 
KpynHoctu 80% -0,071 mM. 


IlepepaOorky MMpHTHOrO KOHIeCHTpaTa OCyLIeCTBIIAIH MeTOJOM copOWMOHHOrO WHaHHpoBaHHa 
(mporece CIL). Ipomece CIL («Carbon In Leach») mpeycMatpuBaeT copOmHoHHoe WHaHHpoBaHue 
KOHUeHTpata 6e3 cTaqMH MpeszBapuTesbHOrTO WHaHupoBanua. B KayecTBe copOeHTa UCTIOb30BaII 
aKTHBHpOBaHHbIii yTOJlb. 


HacpimjeHHbiit MeTasiIaMu copOeHT, MosyaaeMbIii B pe3yIbTaTe COPONMOHHOTO WHaHHpoBaHHA, 
noyBepramH ecopOuHH B Be cTaHu C M3BIIeE4eHHeM B pacTBOp Ha TlepBoi cTaMH Meu, Ha BTOPOH 
— 3010Ta H cepeOpa. 30m0TOcOyepxKalMH pacTBop, Mouy4uaeMbli B pesyIbTaTe AecopOuHN 30I0TAa, 
HallpaBJIAIM Ha WICKTPOIH3, a OOe33004CHHI yrosIb BOZBpallasiM B Ipowecc WHaHupoBaHUa. 


UccneqopaHuaMuH yCTaHOBJIeHO, TO OCTATOUHAA POOIMKUTeIbHOCTh WHaHHpoBaHua 
IIMPHTHOTO KOHLeHTpata cocTaBisaeT 24 uac. 


KoHeuHbIMH TIpOdyKTaMuH TepepaOoTKH ABJIAIOTCA KaTOJHbIM OCayOK, XBOCTOBad IyJIblia u 
HeKOHJMUMOHHBIM COpoeHT. 


I[MaHupoBaHve MMpHTHOrO KOHIIeHTpaTa COMpOBOXxKTaeTcA AKTMBHBIM TlepexOJOM Me]H B 
pacTBOp BbIIewadMBaHHA, YTO ByIeYeT MOBBIMICHHbIM pacxoy WwaHuga HaTpua. pu ucnonb30BaHHu 
pacTBopa BbiiljelaquBaHua B OOopoTe (BO3BpaT 4acTH 2%XUAKOM da3bl XBOCTOB B MMTaHHe 
I{MaHupoBaHHA) BOSHUKaeT 3*deKT HaKOIMJICHHA Me B XKUAKOM dbase mynbnb. Hakonmenwe Mew 
IIPHBOJUT K CHWKCHHIO EMKOCTH COpOeHTa M0 30J1I0TY, YBeIM4eHHIO COepxKaHHA Mey B COpOeHTe 4H, 
Kak CJI€ICTBMe, CHW2KeCHHIO KaveCTBAa FOTOBOM NpoOAyKUMH. 
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C ebro ycTpaHeHua BbIWeyKa3aHHblx ABJICHHM HAM UCCIIeqOBaH CIOCOO KOHAMMMOHMpoBaHHaA, 
OCHOBaHHbIM Ha MOAKUCIIeHHM pacTBoposB 0 pH 5,0, qoOaBneHuu cynbduACoepxallero peareHta AIA 
OcaKIeCHHA CyIbpuya Mey M HOpMasM3auHU pH pactBopa Wo yposua 10,5. B pesynbtate oOpadoTKu 
TomyyaM ocayoK Cu2S, a pacTBop nocie HeliTpamM3alMu, coqepxKallMi cBOOOTHEIM Wan, 
TIOBTOPHO MO2KHO HCIOJIb30BaTb B TEXHOJIOrMYeCKOM Mpouecce. [lomyyaempli Nocne HeiTpasm3ayHu 
ocanoK CaSOqz HalipaBsIAIOT B XBOCTbI WHaHMpOBaHHA py/IBl. 


Megubmit KOHWeHTpaT crymaiM U *uIbTpoBaM B Upecc-duubtTpe. Kex *usbTpalun MpoMbIBan 
BOOM Cc WoOaBKoi eyKoro Hatpa. JloOaBKa eyKoro HaTpa Obiia HeoOxosMMa JIA WpeqOTBpalleHua 
BbIOpOCca CHHMJIBHOM KUCIIOTHI B ATMOCHepy MIpH pa3srpy3ke Keka (PHJIbBTpalHn. 


BpmOJIHeHHbIe ~HCCIICAOBAHHA MOKa3aJIM, ITO BbIMeIAaMBaHHe 30JIOTA COMPOBOKAAeTCA BbICOKHM 
pacxoqoM UWHaHHya HaTpHa 3a C4eT HaIM4MA B TIMPHTHOM KOHLeHTpatTe OobWoro KONM4eCTBAa 
cymbpuyoB u Meu. JIA OWeHKH BO3MO%KHOCTH CHWKeHHA pacxoyla NaCN tpopeyeHbl Tpu cepuu 
MCCJIeOBaHHH : 


—  nwaHupopaHue c qoOaBKoi PbO; 
—  lpeqBaputembHad oOpaborka IysIbIbI Nepey, WHaHupoBaHueM; 
—  o6o0poT pacTBopos pu [HaHupoBaHuH. 


JJoOapka coeyqMHeHHH cBMHIa B Tpollecc WMaHvpoBaHuA OJDKHa MO3BOJIHTb TepeBecTu 
CYIbDUAHY!O Cepy, HAXOJALLYIOCA B pacTBOpe B HepacTBOPHMBI cyIb@uyA CBMHLA. 


B kauyectBe ollepaltMii MOTOTOBKH MaTepHalia K WHaHHpOBaHHIO UCTIIONb30BaIH OOpadoTKy 
IIyJIbIIbl H3BECTKOBbIM MOJIOKOM, OKHCJICHHe KOHICHTpatTa BO3YXOM HM KHCJIOPOAOM B WeuO4UHOM 
cpeye. JJaHHbile onepalwuH OJDKHbI WaCCHBUpOBaTb MOBePXHOCTb CyIbPUAHBIX MHHepasioB H TeM 
CaMbIM CHH3HTb HX AKTHBHOCTb M0 OTHOMEHHIO K WHaHu yy HaTpHas. 


OOopoT »*uZKON (a3bl MyIbUbI Ha OllepalMH WHaHHpOBaHHA TO3BOJIACT COKPAaTHTb KOJIM4eCCTBO 
PacTBOPsAIOLIMXcA IpHMeceli 3a CUeCT HX HaKOIJICHHA B pacTBope. 


Bopiijesa4nBaHve NpoBoHIM Ha KpymHoctTu 80% -0,071 MM lpu cozepxKaHHu TBepAOTO B IysIbIe 
40% c ucriouIb30BaHveM KOHIeHTpamuMu NaCN ua yposue 0,2% B TeyeHne 24 yaca. 


3AKJIFOWEHHE. Cpasrenne nosy4eHHbix JaHHbIX MO3BOJAIOT CeaTb Cile{yIOWMe BbIBOJEI: 


— jo0aBka B Tpolecc WHaHHpoBaHHA OKCHa CBHHIa c pacxoyom 1-10 xr/T (B Mepecuete Ha 
CBHHEl) MO3BOJIAeT COKPaTHTb pacxoy, WHaHuya Hatpua Ha 2,0- 5,6 xr/T. C yBenmM4eHvem pacxoyla 
CBHHIa Oosee 5 Kr/T HabsOaeTCA ero OTPULMAaTebHOe BIIMAHME Ha YPOBCHb V3BJICUCHHA 30J10TA; 

— lipeazBaputesbHaa oOpadoTKa Mysbibl u3BecTbIo upH pH 11,0 no3BomseT TOBbICHTB 
y3BuIeueHHe 3070Ta Ha 1,09% wu coKpaTHTb pacxoy WuaHuy HaTpua. IIpezBaputTembHoe oKHCIeHHe 
IlyJIbubl 34 CueT MOAAYM BO3AyXa WIM TeXHMYeCKOrO KMCIOpOya He OKa3bIBaeT CYyLeCTBeHHOTO 
BIIMAHHA Ha TIpolecc WHaHHpoBaHHA, OHAKO IpHBeeT K 3HAYHTEIbHOMY yBeJIMYCHHIO 3aTpaT Ha 
OCyIecTBIIeHHe Mpowecca. 
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